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(54) STATOR FOR ELECTRIC MOTORS COMPRISING PREFORMED COIL ASSEMBLIES 
MOUNTED THEREON

(57) The invention relates to stator (10) for electric
motors, comprising a core (12) having an upper and a
lower portion (12a, 12b) and comprising teeth (14) form-
ing slots (16) therebetween, a first and a second coil lock-
ing layer (19a, 19b) fixedly mounted on respective upper
and lower portions (12a, 12b) of said core (12), and a
plurality of preformed coil assembly (30) mounted on re-
spective tooth (14) of said core (12). Each coil would
carrier (30) comprises a winding section (32) comprising
an elongated opening (34) configured to be adjusted
around the corresponding tooth (14), and a first and a

second winding carrier (35a, 35b) connected to respec-
tive opposite ends of the winding section (32). The first
and second winding carriers (35a, 35b) of each of said
plurality of preformed coil assemblies (30) comprise each
a projecting mating part (20) while said first and second
coil locking rings (19a, 19b) comprise each a correspond-
ing plurality of mating openings (40) of complementary
shape inside which are fitted the projecting mating part
(20) of respective first and second winding carriers (35a,
35b) of one of said plurality of preformed coil assemblies
(30).
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Description

Field of the invention

[0001] The present invention relates to a stator for elec-
tric motors, including a plurality of preformed coil assem-
blies mounted on corresponding teeth of the stator. The
invention also relates to a rotary electric motor compris-
ing such stator as well as a method for assembling a
stator of a rotary electric motor.

Background of the invention

[0002] During the manufacturing process of stators for
rotary electric motors, the various components of stators
such as coils, coil support, cables and sensors, if needed,
are assembled and all electrical connections are per-
formed. The assembly is then potted in a specially adapt-
ed leak-tight enclosure, so-called potting mould, by in-
jection of synthetic resin, such as epoxy, at ambient pres-
sure or under vacuum.
[0003] Potting is an essential operation as it protects
cabling, guarantees a minimum distance between con-
ductive parts and human/machine in order to comply with
CE standards, improves thermal dissipation performanc-
es and solidifies and fixes together all components of the
stator, particularly the coils.
[0004] In some cases, however, in particular for motors
designed for low ambient temperatures such as used in
aircraft, potting cannot be used in the motor because
cracks would appear after a few temperature cycles. In
this case, other solutions to fix the coils to the stator have
to be found.
[0005] Winding carriers are solutions to centre the coils
on the teeth of the stator in order to provide electrical
insulation, to guarantee minimum distances to respect
CE standards and to help with orthocyclic winding of the
coils.
[0006] Other solutions to centre and secure the coils
on the teeth of the stator exist. US9455606, for example,
discloses a winding carrier for a coil, that is configured
to be mounted on a tooth of a stator for an electrical ma-
chine. The winding carrier is made of an electrically in-
sulating material and comprises a winding section around
which a coil is wound.
[0007] However, the above disclosure is silent on how
winding carriers are reliably secured on the stator teeth.
[0008] An aim of the present invention is therefore to
provide a stator for electric motors, configured to obviate
or at least mitigate the above disadvantages.
[0009] In particular, an aim of the present invention is
to provide a stator for electric motors, whereby preformed
coil assemblies are reliably secured to the stator teeth in
an easy manner.
[0010] Another aim of the invention is to provide a sta-
tor for electric motors, which is easy to assemble and
cost-effective to manufacture.
[0011] A further aim of the invention is to provide a

method for securing each preformed coil assembly on
the stator teeth.

Brief summary of the invention

[0012] These aims are achieved by a stator for electric
motors, comprising
a core having an upper and a lower surface and com-
prising teeth forming slots therebetween,
a first and a second coil locking layer fixedly mounted on
respective upper and lower surfaces of said core, and
a plurality of preformed coil assemblies mounted on re-
spective tooth of said core. Each preformed coil assem-
bly comprises a winding section comprising an elongated
opening configured to be fitted around the corresponding
tooth, and a first and a second winding carriers connected
to respective opposite ends of the winding section. The
first and second winding carriers of each of said plurality
of preformed coil assemblies comprise each a projecting
mating part while said first and second coil locking rings
comprise each a corresponding plurality of mating open-
ings of complementary shape inside which are fitted the
projecting mating part of respective first and second
winding carriers of one of said plurality of preformed coil
assemblies.
[0013] In an embodiment, the stator further comprises
a first supporting layer mounted between the upper sur-
face of the core and the first coil locking layer, and a
second supporting layer mounted between the lower sur-
face of the core and the second coil locking layer.
[0014] In an embodiment, each of the first and second
winding carriers comprises a winding portion having a
contacting surface resting against a corresponding sur-
face of respective first and second supporting layers.
[0015] In an embodiment, each of the first and second
winding carriers further comprises projecting walls ex-
tending on both sides of the contacting surface.
[0016] In an embodiment, the projecting mating part of
the first and second winding carriers comprises a con-
tacting surface resting on a lateral portion of respectively
the first and second supporting layers.
[0017] In an embodiment, said projecting mating part
of each of said first and second winding carriers is a T-
shaped mating part fitted inside a corresponding T-
shaped opening of a plurality of T-shaped openings ar-
ranged on said first and second coil locking layers.
[0018] In an embodiment, the core is a cylindrical core
having teeth extending radially and inwardly from an in-
ner surface of the cylindrical core. The first and second
coil locking layers are annular coil locking layers fixedly
mounted on respective upper and lower annular surfaces
of said core.
[0019] Another aspect of the invention relates to an
electric rotary motor comprising the stator as described
above and a rotor rotatably mounted on said stator.
[0020] Another aspect of the invention relates to a
method for assembling a stator of a rotary electric motor,
comprising the step of:
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- providing a cylindrical core having an upper and a
lower annular surface and comprising teeth extend-
ing radially and inwardly from an inner surface of the
cylindrical core, and forming slots therebetween,

- fixedly mounting a first supporting ring on the upper
surface of the core and a second supporting ring on
the lower surface of the core,

- providing a plurality of preformed coil assemblies
comprising each a winding section having an elon-
gated opening, and a first and a second winding car-
rier connected to respective opposite ends of the
winding section, said first and second winding carri-
ers comprising each a projecting mating part having
a contacting surface,

- adjusting the elongated opening of the winding sec-
tion of each preformed coil assembly around a cor-
responding tooth of the cylindrical core such that the
contacting surface of the projecting mating part of
the first winding carrier of each preformed coil as-
sembly rests against the first supporting ring, while
the contacting surface of the projecting mating part
of the second winding carrier of each preformed coil
assembly rests against the second supporting ring,
and

- fixedly mounting a first coil locking ring against the
first supporting ring and a second locking ring against
the second supporting ring, wherein said first and
second coil locking rings comprise each a corre-
sponding plurality of openings of complementary
mating shape, thereby surrounding each projecting
mating part of respective first and second winding
carriers of each of said plurality of preformed coil
assemblies.

Brief description of the drawings

[0021] The invention will be better understood with the
aid of the description of several embodiments given by
way of examples and illustrated by the figures, in which:

• Figure 1 shows a partial perspective view of the core
of the stator during a first step of the assembly of the
preformed coil assemblies according to an embodi-
ment;

• Figure 2 shows a similar view of Figure 1 during a
second step of the assembly of the preformed coil
assemblies;

• Figure 3 shows a similar view of Figure 2 during a
third step of the assembly of the preformed coil as-
semblies;

• Figure 4 shows a similar view of Figure 3 during a
last step of the assembly of the preformed coil as-
semblies, whereby the preformed coil assemblies
are permanently secured to the stator;

• Figure 5a shows perspective view of a winding car-
rier of either first and second winding carriers of a
preformed coil assembly,

• Figure 5b shows a side view of the winding carrier
of Figure 5a, and

• Figure 6 shows an image of a preformed coil assem-
bly according to the prior art (this image is licensed
under the Creative Commons Attribution-Share
Alike 4.0 International license; skanda@chello.at).

Detailed description of several embodiments of the 
invention

[0022] With reference to Figure 1, an upper and a lower
supporting ring 18a, 18b made of an insulating material
are fixedly mounted against respective upper and lower
annular surfaces 12a, 12b of a cylindrical iron core 12
made of a laminated stack and comprising teeth 14 ex-
tending radially and inwardly from an inner surface of the
iron core 12 to form slots 16 therebetween (Figure 2).
These upper and lower supporting rings 18a, 18b may
be fixed against their respective annular surface 12a, 12b
for example by glue or an adhesive tape. This fixing can
however be temporary, because these supporting rings
18a, 18b will be maintained in place by the preformed
coil assemblies after insertion. The thickness of these
supporting rings 18a, 18b are determined to prevent axial
displacement of preformed coil assemblies 30 when
there are inserted in their respective tooth 14 as shown
in Figures 2 to 4.
[0023] With reference to Figure 6, each preformed coil
assembly 30 comprises an elongated opening 34 lined
with insulation paper 33 and a first and a second winding
carriers 35a, 35b (Figure 5a) mounted at the two ends
of a preformed rectangular coil 31 to form a winding sec-
tion 32. As particularly shown in Figures 5a and 5b, each
of the first and second winding carriers 35a, 35b com-
prises a winding portion 36 and a projecting mating part
40 extending from one side of the winding portion 36. A
contacting surface 37, adjacent the projecting mating part
40, extends across the width of each first and second
winding carriers 35a, 35b of the preformed coil assembly
30. The projecting mating part may be for example a T-
shaped mating part 40 having a contacting surface 41,
as shown in Figure 5b, which is adapted to rest against
a surface of the upper or lower supporting ring 18a, 18b.
However, the projecting mating part 40 may have differ-
ent shapes as it will be apparent from the description
thereafter.
[0024] The first and second winding carriers 35a, 35b
of each preformed coil assembly 30 further comprises
projecting walls 38 extending on both sides of the con-
tacting surface 37 in order to ensure an orthocyclic wind-
ing of the rectangular coil 31 and provide some additional
electric insulation.
[0025] With reference to Figure 2, the preformed coil
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assemblies 30 are fitted around their respective tooth 14
such that the contacting surface 41 of the T-shaped mat-
ing part 40 extends radially on the corresponding sup-
porting ring 18a, 18b while the contacting surface 37 rests
against an inner portion of the supporting ring 18a, 18b.
The rectangular opening 34 is preferably slightly larger
than the dimensions of the tooth 14 to provide some
mounting tolerance in the order of 100 microns in both
orthogonal directions.
[0026] Once all preformed coil assemblies 30 are
mounded on their respective tooth 14, an upper and lower
coil locking rings 19a, 19b are fixed respectively against
the upper and lower supporting rings 18a, 18b as shown
in Figures 3 and 4. Each coil locking ring 19a, 19b com-
prises a plurality of mating through-opening 20 regularly
spaced apart from each other around the ring. The mating
through-opening 20 may have a corresponding T-shaped
configuration to receive respective T-shaped mating part
40 of each winding carrier 35a, 35b of the preformed coil
assembly 30. The mating through-opening may however
have different shapes which are complementary to the
shape of the projecting mating part 40 of the first and
second winding carriers 35a, 35b of the preformed coil
assembly 30.
[0027] As shown in particular in Figure 3, each of the
upper and lower supporting rings 18a, 18b and each of
the upper and lower coil locking rings 19a, 19b comprises
non-threaded through-holes 18c, 19c for their permanent
fixing to the upper and lower supporting rings 18a, 18b
by means of self-tapping screws (not shown).
[0028] In a nutshell, when coil carriers 30 are fitted
around their respective tooth 14, the coils are locked such
that: i) their respective axial movements are prevented
by the upper and lower supporting rings 18a, 18b, ii) their
respective radial movements are prevented by the upper
and lower coil locking rings 19a, 19b, and iii) their respec-
tive tangential movements are prevented by their respec-
tive radial tooth 14.
[0029] Although potting is not suitable for aircraft ap-
plications, the motor stator will undergo an impregnation
process using varnish and curing that will glue all parts
together and prevent long-term damage, for example due
to vibration.
[0030] The stator 10 for electric motors as described
herein is easy to assemble and cost-effective to produce
as expensive components are not required. In particular,
the supporting rings 18a, 18b and coil locking rings 19a,
19b can be cut out of raw material sheet, typically with
water jet cutting. PA, LCP or other non-conductive ma-
terials can be used. Coil locking rings 19a, 19b can be
segmented to decrease the amount of wasted material.
[0031] Assembling the stator requires the following
steps:

S1: fixedly mounting the upper supporting ring 18a
on the upper surface 12a of the core 12 and a lower
supporting ring 18b on the lower surface 12b of the
core by means for example of glue or an adhesive

layer,
S2: adjusting the elongated opening 34 of the wind-
ing section 32 of each preformed coil assembly 30
around a corresponding tooth 14 of the cylindrical
core 12 such that the contacting surface 41 of the
projecting mating part 40 of the first winding carrier
35a of each preformed coil assembly 30 rests
against the upper supporting ring 18a, while the con-
tacting surface 41 of the projecting mating part 40 of
the second winding carrier 35b of each preformed
coil assembly 30 rests against the lower supporting
ring 18b,
S3: fixedly mounting the upper coil locking ring 19a
against the upper supporting ring 18a and the lower
locking ring 19b against the lower supporting ring
18b by means for example of glue or an adhesive
layer,
S4: ensuring permanent fixing of the supporting and
coil locking rings against the upper and lower sur-
faces 12a, 12b of the core 12 through self-tapping
screws, and
S5: optionally impregnating the stator winding with
varnish and cure as required.

Reference list

[0032] Electric motor

Stator 10

Cylindrical core 12
Linear core (alternative)
Upper annular surface 12a
Lower annular surface 12b
Radial teeth 14
Slots 16

Supporting layers

Upper and lower supporting ring 18a, 18b
Non-threaded holes 18c

Coil locking layers

Upper and lower coil locking rings 19a, 19b
Non-threaded holes 19c

Mating opening 20

T-shaped opening

Preformed coil assembly 30

Preformed coil 31

Winding section 32
Insulating paper 33
Elongated opening 34
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Coil end turns
First and second winding carriers 35a, 35b

Winding portion 36
Contacting surface 37
Lateral projecting wall 38
Projecting mating part 40

Contacting surface 41
T-shaped projection

Rotor

Claims

1. A stator (10) for electric motors, comprising

a core (12) having an upper and a lower surface
(12a, 12b) and comprising teeth (14) forming
slots (16) therebetween,
a first and a second coil locking layer (19a, 19b)
fixedly mounted on respective upper and lower
surfaces (12a, 12b) of said core (12), and
a plurality of preformed coil assemblies (30)
mounted on respective tooth (14) of said core
(12), each preformed coil assembly (30) com-
prising a winding section (32) comprising an
elongated opening (34) configured to be adjust-
ed around the corresponding tooth (14), and a
first and a second winding carrier (35a, 35b) con-
nected to respective opposite ends of the wind-
ing section (32),
wherein said first and second winding carriers
(35a, 35b) of each of said plurality of preformed
coil assemblies (30) comprise each a projecting
mating part (20) while said first and second coil
locking rings (19a, 19b) comprise each a corre-
sponding plurality of mating openings (40) of
complementary shape inside which are fitted the
projecting mating part (20) of respective first and
second winding carriers (35a, 35b) of one of said
plurality of preformed coil assemblies (30).

2. The stator (10) according to claim 1, further compris-
ing a first supporting layer (18a) mounted between
the upper surface (12a) of the core (12) and the first
coil locking layer (19a), and a second supporting lay-
er (18b) mounted between the lower surface (12b)
of the core (12) and the second coil locking layer
(19b).

3. The stator (10) according to claim 2, wherein each
of the first and second winding carriers (35a, 35b)
comprises a winding portion (36) having a contacting
surface (37) resting against a corresponding surface
of respective first and second supporting layers (18a,
18b).

4. The stator (10) according to claim 3, wherein each
of the first and second winding carriers (35a, 35b)
further comprises projecting walls (38) extending on
both sides of the contacting surface (37).

5. The stator (10) according to claim 3 or 4, wherein
the projecting mating part (20) of the first and second
winding carriers (35a, 35b) comprises a contacting
surface (41) resting on a lateral portion of respec-
tively the first and second supporting layers (18a,
18b).

6. The stator (10) according to any preceding claim,
wherein said projecting mating part (20) of each of
said first and second winding carriers (35a, 35b) is
a T-shaped mating part fitted inside a corresponding
T-shaped opening (40) of a plurality of T-shaped
openings arranged on said first and a second coil
locking layer (19a, 19b).

7. The stator (10) according to any preceding claim,
wherein the core is a cylindrical core (20) having
teeth (14) extending radially and inwardly from an
inner surface of the cylindrical core, and wherein the
first and a second coil locking layers are annular coil
locking layers (19a, 19b) fixedly mounted on respec-
tive upper and lower annular surfaces (12a, 12b) of
said core.

8. Electric rotary motor comprising the stator according
to claim 7 and a rotor rotatably mounted on said sta-
tor.

9. Method for assembling a stator of a rotary electric
motor, comprising the step of:

- providing a cylindrical core (12) having an up-
per and a lower annular surface (12a, 12b) and
comprising teeth (14) extending radially and in-
wardly from an inner surface of the cylindrical
core (12), and forming slots (16) therebetween,
- fixedly mounting a first supporting ring (18a)
on the upper surface (12a) of the core (12) and
a second supporting ring (18b) on the lower sur-
face (12b) of the core (12),
- providing a plurality of preformed coil assem-
blies (30) having each a winding section (32)
comprising an elongated opening (34), and a
first and a second winding carriers (35a, 35b)
connected to respective opposite ends of the
winding section (32), said first and second wind-
ing carriers (35a, 35b) comprising each a pro-
jecting mating part (20) having a contacting sur-
face (41),
- fitting the elongated opening (34) of the winding
section (32) of each preformed coil assembly
(30) around a corresponding tooth (14) of the
cylindrical core (12) such that the contacting sur-
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face (41) of the projecting mating part (40) of the
first winding carrier (35a) of each preformed coil
assembly (30) rests against the fist supporting
ring (18a), while the contacting surface (41) of
the projecting mating part (40) of the second
winding carrier (35b) of each preformed coil as-
sembly (30) rests against the second supporting
ring (18b), and
- fixedly mounting a first coil locking ring (19a)
against the first supporting ring (18a) and a sec-
ond locking ring (18b) against the second sup-
porting ring (18b), wherein said first and second
coil locking rings (19a, 19b) comprise each a
corresponding plurality of openings (20) of com-
plementary mating shape, thereby surrounding
each projecting mating part (20) of respective
first and second winding carriers (35a, 35b) of
each of said plurality of preformed coil assem-
blies (30) in order to obtain the stator.
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